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Description 

BACKGROUND OF THE INVENTION 

5 (&) Field of the Invention 

[0001] The invention relates to a method of control of sterilization prows 6, which comprises the steps of measuring 
the level of degradation of a prion protein degradation indicator when exposed to different sterilization processes. 

ffl (b) Description of Prior Art 

[0002] Biological Indicators are considered essential to evaluate the efficacy of any sterilization procedure since chem- 
ical and physical monitors are not completely reliable. The latter are useful for detecting gross sterilization, but spore 
tests are absolutely required for any assurance of sterilization since they are more resistant to heat than viruses and 

iS vegetative bacteria. The biological Indicators are usually composed of bacterial spores of Bacillus staaruthermophilus 
(for autoclaves and chemical vapor sterilizers) or BgcWus subtilte (for dry heat and ethylene oxide sterilize/a} which are 
removed after sterilization treatment and incubated at the appropriate temperature to observe any microbial growth 
(Dental Products Report, October 1095, pp, 96-104). However, fn this day and age, bacterial spores ere no longer the 
most resistant life forms since foe discovery of prions. 

a? [0003] Sup35 protein (hereby referred to as Sup35p) carrying [PSI+] Is a prions Ike protein due to its striking similarities 
to prions. Indeed, the N-terminal of Sup35p is insoluble in non-Ionic detergents and partly resistant to proteases' action. 
In addition, It principally forms abnormal amyloid filaments composed mainly of 0-shaets, as opposed to thB normal 
(eoform of the protein mostly formed of a-hellces (Glover. J.R.. Kowal, AS., Et at. CeP (1997) 89:611-619; King, C M 
Tittmann, P. et al. Ptoc. Natt. Acad. Sci. USA (1997) 94:6618-6622). 

[0004] The Intracellular accumulation of these abnormal prion filaments Is responsible for inducing transmissible spong- 
iform encephalopathies in both animals and humane, hence the Importance of degrading the filaments In order to prevent 
any iatrogenic transmission of the disease. Several cases of iatrogenic contamination have been reported due to the 
utilization of contaminated medical equipment, such as EEQ electrodes, which had been previously In contact with 
Creutzfeid-Jakob patients and Inadequately sterilized (Jarvis, W.R. Hospital infection Control 12 (12):145-148). 
so Since there al so remains the possibility of blood contamination, which has notyet been ruled out, mast medical instruments 
enter In the category of being at risk of being contaminated but that, at different levels depending on the case history of 
the patient. 

[0005] The unavailability of sterilization Indicators to attest of prion degradation renders the devices inadequate and 
even dangerous for multiple usage. As of today, moat countries have adopted similar requirements for sterilization of 

35 contaminated Instruments. The recommended procedures for sterilization of medical instruments used on patients at 
high risk is the incineration of any disposable equipment that has been in contact with a patient or, at the very least, 
soaking in 1 N sodium hydroxide, which is very corrosive For metallic instruments, or autoclavlng at 132*C/1atm pressure 
foran hour (Rosenberg, R.N. etal. t Aviate of ^eurt^y(1989)19(1):75-77; Galtler, F. f J. Ph 9 rm. Clin, (1994) 13:317-9) 
Which can deform thermoeenelttve materials such aa polymers. 

40 [0005] There is described in United States Patent No. 5,933,349, a method for the inactivatjon of prions, viruses and 
other infectious agents, which might be present in a biological raw material (e.g. plasma for the preparation of elbumln), 
leaving the desired biological product (e.g., BSA, HSA) Intact. However. It would be highly desirable to be provided with 
a method of evaluating the efficiency of a sterilization process. 

[0007] It would be highly desirable to be provided with a novel Indicator of prion degradation and therefore, of complete 
*s sterilization of medical devices. 

SUMMARY OF THE INVENTION 

[0008] The solution therefore lies in the development of this novel sterilization indicator, based on Sup35 protein, 
so which would ensure thai all the medical devices are thoroughly sterilized and fit for utilization by proving the degradation 
of prions. This Indicator could be used for any sterilization process commonly used, as well as novel techniques such 
as low-temperature plasma gas or ozone-based sterilizers for instance. 

[0009] One eim of the present Invention Is to provide a novel indicator of prion degradation and therefore, of complete 
sterilization of medical devices. 

6 [0010] In accordance with the present Invention there Is provided a method for evaluating the efficiency of a sterilization 
process, which comprises the steps of; 

a) subjecting a sufficient amount of a least one prion protein degradation indicator in a container to the sterilization 
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process; and 

b) determining the level of degradation of the indicator. 

[0011] The Indicator may be selected form the group consisting of Sup35p t Ure2p, Het-s protein, end combination 
e thereof. 

[0012] The indicator may ba a purified form naturally occurring In fungi, a recombinant form, an analog, a mutant, or 
a fragment of the indicator, 

[0013] The Indicator may be a biological indicator, biochemical Indicator, or chemical Indicator. 
[001 4] Of particular aspects of the Invention, the measurement of Indicator degradation may be performed by deter- 
10 mining the weight or the mass, quantifying radicals, colorimetric variations. radlomBtry, nephelometry, Immuno-enzymatlc 
method, Western blotting, dot blotting, radioimmuno assay, circular dlchroiam, electron microscopy, fluorescent micro- 
scopy, FTIR, Congo red binding, or proteinase digestion. 

[0015] The sterilization process may be performed by autoclavtng, chemical exposure, dry heating, low temperature 
plasma gas. ozone-based exposure, or sterilization techniques using alkyiant and/or oxidizing sterilizing agents, 
is [0016] The chemical exposure may be a vapor or a solution selected from the group consisting of detergent, ethylene 
oxide, protease, sodium hydroxide, end enzyme. 

[001 7] The amount of indicator exposed to sterilization processes may be between 0.1 ng to 1 00 g- 

[0018] The container may be of a material selected from the group consisting of paper, glass, borasilicate, metal, 

polymer, alloy and composite. 

[001 &] The container may also be porous, permeable, or seml-permeable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] 

re 

Fig. 1 Illustrates the production of bacterteliy-expressed recombinant SUP35 N-termlnal segment; 
Fig. 2 illustrates the transmission electron microscopy of recombinant Sup35 N-termlnal segment in different solu- 
tions; 

Fig. 3 illustrates circular dlchrclsm analysis of Sup35 N-termlnal protein; 
so Fig. 4 illustrates the effect of autoclave and ethylene oxide treatments on Sup35 N-eegmsnt protein Integrity: and 
Fig. s illustrates the affect of Sterrad© 100 treatment on Sup35 N -segment Integrity. 

DETAILED DESCRIPTION OF THE INVENTION 

5* [0021] In accordance with one embodiment of the present Invention, there Is provided a novel indicator of prion 
degradation and therefore, of complete sterilization of medical devices, 

[0022] A particular aspect of the present invention is the use of [PSI+), a non-mend allan genetic factor encoded by 
the SUP3S gene of the budding yeast Saccheromyces cereWs/ae, and Het-s encoded by Podospora ansarina, as 
indicator of prions protein degradation In sterilization of medical devices and all other apparatus, surfaces, or thinks used 
In surgical procedures and health cares. 

[0023] Another embodiment of the Invention (s the use of fertilisation Indicators formed of Sup35p, Ure2p, Het-s, or 
Psithat is quite simple to use. The Indicator may be In solution within a glace vial, so that the container would be resistant 
to any sterilization technique, whether it is autoclaved using high heat and pressure or low-temperature techniques such 
as plasma. Norhdeneturlng buffers such as Trls/HbTA. TFA/aoetanltrlle, or even 2M urea would be used In order to 
4* maintain the integrity of the Sup35p filaments, 

[0024] It Is known that a single Infectious unit of prion corresponds to loM 0 5 PrP molecules, or 0.5-5 fg, which is 
below the detection limit of SDS-P AGE gels (Hill, A.F., Antoniou, M. and Callings, J., Journal of General Virology (1999) 
80:11-14). 

[0025] Hence, in an other embodiment of the Invention, there Is a proof of degradation of a larger amount of protein. 
so such as lOjxg, that insure that complete sterilization has occurred and therefore, that the medical instrument Is safe for 
reuse. This is based on the consideration that If there Is a structural modification of the protein, i.e. if the protein undergoes 
a change In conformation or degradation following exposure to the various sterilization techniques, It is rendered Inactive 
and therefore, non-infectious. 

[0026] Moreover, by using 10Vfl of indicator, the invention allows to be able to easily detect any degradation of the 
& protein by SDS-PAGE gels stained with Coomassie Brilliant Blue for example, a common laboratory technique, since 
as little as 0.1 ^.g of protein can be detected by this method (Sambmok, J., Frttsch, E.F., and Maniatls. T. Molecular 
Cloning, a laboratory manual. Cold Spring Harbor Laboratory Press, 2 nd edition, 19B9). 

[0027] In en other embodiment of the invention, degradation or alteration can also be estimated by Western Blot or 
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dot blot using an antibody against the tagged protein to estimate the lack of or a modified detection signal being generated 
by any alteration gf the target Sup35 protein. In addition, the indicator degradation could also be detected by color change 
of the solution, which would confirm sterilization. If needed, techniques such as circular dichrolsm, electron microscopy, 
fluorescent microscopy, FTIR, Congo Red binding or proteinase K digestion could aleo be used to detect the change in 

5 conformation of the sterilized protein from (3-sheets to a-helices, thus displaying the degradation of the protein, and 
therefore, Its Inactlvatlon. 

[0Q28] Since the materials used for the Indicator (glass vials, solutions, etc,) are quite common and Inexpensive, the 
total cost of production of such an Indicator la reasonably low, It therefore renders it very affordable for any institution, 
hospital or Industry that would purchase It to ensure the safety of their medical instruments. 
to [002fl] In an embodiment the Invention, the sterilization Indicator is also cost effective since all instruments can be 
tested and may be proven safe for reuse, If and only If the sterilization Indicator demonstrate complete inactivation 
following an entire cycle of sterilization. Common spore tests do not rule out completely the possibility that active residual 
proteins do remain on the surface of the devices, Moreover, these techniques can alter the quality of the instruments, 
hence the quality of the medical cars provided. Replacing all hypothetlcally contaminated Instruments would Indeed bo 
very costly for medical services and reusable instruments might be discarded in the process for fear of contamination. 

MATERIALS AND METHODS 

Bacterial strains 

20 

[0030] For cloning experiments, the Escherichia coll SURE strain was routinely used (InVltrogen™). For protein ex- 
pression and purification, expression plasmid was transformed into the £. coff BL2l(pRap4) strain (Novagan). 

DNA manipulations and protein purification 

is 

[0031] Standard DNA techniques have beendeficribod before (Sambrooketal., 1989). DNA sequencing was performed 
at Inatitut Armand Trappier DNA sequencing facilities (Montreal, Canada). Protein expression/ purification procedures 
were performed as described by the manufacturer (Clontech), 

&o Cloning of the aggregating N-termlnal domain of Sup35 In a bacterial expression vector 

[0032] The first 759bp region of Sup35 encoding the peptldic region sufficient for aggregation was PCR amplified from 
a genomic done m pEMBLyex4 Kindly provided by Dr. Ter-Avanesyan (Moscow, Russia; (Glover. J.R., KowhI. A.S., Et 
at. C*//(1997) 69: 811-319). The following primers were used: (a) 5'^AQ TGGATCC TCQC3ATTCAAACCAAGGCAA-3' 

35 (introducing a BamHI restriction enzyme site, underlined), and (b) 5'-CG CGTCGAC ATCGTTAACACCTCCGTC-3' (In- 
troducing a Sail restriction enzyme site, underlined). The fragment wbs then cloned into pT7Blue3 (Perfectly Blunt 
Cloning Kit- Novagen) Into the SURE £ constrain (Invltrogen). Positive donee were sequenced to assess any mutation 
or delation In the gene. The Sup35 gene N-segmant was then excised with BamHI and Sail and inserted into tha 
expression vector pQE30 (Qlagen) using the same restriction sites. Positive clones In pQE30 were the transferred in 

*o BL2 1 [pREP4] for protein expression and purification. 

Protein expression and purification 

[0033] Protocols were performed mostly according to the manufacturers. Induction of a 1 L of bacterial culture (OD Q0Q 
45 of 0,8) was done using IPTG (final concentration of imM) for an hour at room temperature. The cells were harvested, 
resuspended In 50ml of Buffer B (BM urea, 0,1 M Na-phosphate, 0,01 M Tris HC| pH 8-0), sonicated and centrifuged at 
1 0 OOOxg for 15 mln at 4 B C. The supernatant was collected and loaded onto a NI 2 *-NTA column (TALON metal affinity 
resin; Clontech) for affinity chromatography using a pH gradient with the denaturing BM urea purification protocol from 
Qlagen. The samples ware analyzed by SDS-PAGE (gel electrophoresis technique used to estimate the size and amount 
so of the protein) and by Western Blot using a mouse antMiiattdine antibody (Qiagen) against the 6-histidine tail present 
In tha pQE30 vector, in order to specifically detect the protein. After separation of the proteins on SDS-PAGE and 
electrobiotting onto nitrocellulose, the membrane was Incubated with the primary antibody (antl-HIS RGS, from Qlagen, 
1 :2000) in 1 0 mM Tris pH 7.5, 100 mM NaCI (TBS) with 5% Non fat milk. 0-1 % Tween™20 for an hour, There was than 
3 washes (1 0 minutes each) with TBS 0.1 % Tween™20. Detection was performed with the BM Chemllumlnescence Kit 

6 using an anti-mouse antibody coupled to horseradish paroxydase (1 :4000) (Roche Diagnostics). Membranes ware finally 
exposed onto radiographic films and developed. 
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Filament Induction and analysis 

[0034] To induce the formation of the filaments, a 6h to 12h dialysis at room temperature of the protein (9^M, In 6M 
urea solution) against either a ZM urea, 30mM Trls-HCI phi 6.0, 300mM NaCI (referred to as "2M urea") solution or 0.1 % 

5 Trlfluoroacetfc add, 40% acetonltrlie solution (referred to as "TA") or a Tris/EDTA solution (10 rnM Trla pH 8,0 EDTA 
1mM, TE*) waa pBrformsd. 

Transmission Electron Microscopy (TEM) 

10 [0035] Samples (50 *J)of the filament suspension were sedlm anted by ultracentrifugatlon (1780000, 20mln, Beckman 
Alrfuge) onto e cerbon-formvar coated copper grids (3mm diameter, 200 mesh). These grids were then negatively stained 
by 3% (wt/vol) PTA (Phosphotingstic acid) and by 2% (wVvol) uranyl acetate for 1 minute each. The samples were then 
obs&ved using a Transmission Electron Microscope Hitachi H-7100 at 75 kV. 

16 Circular Dlchroism (CD) Spectroscopy 

[0036] CD spectra of a 9 jlM filament suspension (2M urea) were recorded on a Jasco J710 Spectropolarimeter at 
room temperature uelng a 0.05cm pathlength cell. Samples were scanned with the following settings: scan speed: 
100nm/min; response time: 0.25 sec; accumulations: 3 (empty cell), 5 (buffer alone) and 10 (protein samples); sensitivity: 
20 SOmdeg; starting wavelength: 260nm; ending wavelength: 200nm. 

Sterilization assays 

[0037] Autoclavlng at 12 1 °C for an hour and Sterlvac® (ethylene oxide) was used as negative controls; Starred® 1 00, 

6 which uses a combination of hydrogen peroxide and gas plasma as sterilizing agents were used as the experimental 
processes. The samples were submitted to either one entire cycle of each process or to only a quarter of a cycle, as it 
was the case with ozone. Following mis, the degradation of Sup35 was evaluated. 1 0 u-g of protein was exposed to the 
Sterilization processes described In Table 1 . Degradation of the protein was assayed by 5DS-PAGE using Silver Nitrate 
and Coo mass!* Blue coloration as well asTEM micrographs (filament formation). Immunological detection using cheml- 

30 luminescence (described above) waa also used, following the sterilization processes. 



Table 1 





Sterilization cycles used for the evaluation of the degradation of Sup35p 


35 


Sterilization process 


Sterilizing agent 


Cycle 


Time required foreomplete 








cycle 




Autoclave 


Heat 


Tempera ture:121°C 


1 hour 








Pressure: 1 aim 




40 


Sterlvac®, 3M 


Ethylene Oxide (EO) 


(a) Tern Denature : 1 34' F 


Approx, 15 hours 






(b) Preheating time: 30 mln. 










(c) Sterilization time: 2h10 










(d) Ventilation time: 12h 






Sterrad® 100, Johnson 


H^O £ and gas plasma 


(a) vacuum (0.3 torr); 


Approx.75-05 mJn. 


45 


and Johnson 


6-20min 








(b) Injection of H£> z 58% + 










H 2 0 : 6mln 










(c) diffusion (0.5 torr): 44min 










(d) plasma: I5mln 





so 



RESULTS 

Purification and Characterization of SUP33 N-protaln 

[0038] The SUP35 gene encodes a 76.5 kDa rfoosorne-assoclated protein. However, It has been shown that only the 
first 1 14 amino acids are sufficient for filament formation (King, C, Tlttmann, P. et el. Proc. Natl. Acad. Sd. USA (1997) 
94:661 B-6B22). DNA primers similar to those already described (Glover. J. R„Kowal,A.S., £tal. Celt (1997) 89:8 11-8 19) 
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ware used to amplify the first 639 nucleotides Including and from the Initiation cod on, using a genomic clone provided 
by Dr. Ter-Avanasyan. Glover et al. (1897) has shown that the resulting 213 amino acid long peptide could exhibit many 
biochemical features similar to prions. The expressed protein, purified under denaturing conditions, has en apparent 
molecular weight of 30 kDa, as estimated by SDS-PAGE analysis (Pig. 1 , left-hand panel). Saclerlally-expressed protein 
s from purified through nickel chromatography (Materials and Methods) and protein samples were analyzed by SDS-PAGE 
and Coomassle Blue staining (left-hand panBl) and Western blotting with an antibody against the 6XHIS tag (right-hand 
panel). Identity of the protein observed by Coornaaaia staining of the gal was confirmed, using and antibody raised 
against the 6XHI3 tag, which Is present In the bectertally-expreaeed protein due to its incorporation in frame at the N- 
terminus of the peptide (Fig. 1, right-hand panel). 
10 [0039] To ensure that the purified SUP35 N -protein was behaving similarly to prions, the ability to undergo ordered 
aggregation-was Investigated, forming amyloid-like filaments. Those can be observed by transmission electronic micro- 
scopy (TEM). TEM images of protein suspension In 8M urea or slowly dlalyzed against 2M urea or trtfluro acetic acid/ 
acetonltrfle 0,1%/40% (TE) solution and maintained at4*C for b week are shown in Fig. 2. BactBrlally-producsd protein 
in AM urea was dialyzed against either 2M urea, trlfluroacetlc add/acetonttrlle 0.1%/40% (TA) or Trls-EDTA (TE), main- 
fa talnad for one week at 4"C and processed for TEM. (M refers to the marker). Indeed, the Sup35 proieln unless In 8M 
urea solution (even for weeks at 4*C) tend to form aggregates easily observed by TEM analysis. 
[0040] Moreover, extensive aging of the solutions containing Sup35p should exhibit $ sheet-like characteristics, with 
a single differential absorption minimum near 220 nm when analyzed by circular dlchrolsm. As It can be seen in Fig. 3, 
It Is posslblB to distinguish a spreading of the peak of protein In 2M urea (ordered aggregates) from the random colling 
so of Sup35p in the 6M urea solution. 

[0041] From these results, It Is concluded that the bacterially-expressed N-portton of the Sup35 protein behaves as 
expected and exhibits many biochemical features resembling to prions. 

Sup35p Stability to Various Sterilizing Process 

ss 

[0042] The efficacy of sterilizing treatments was assessed based on their Impact on the Integrity of the Sup35p. 
Samples of the Sup35 protein, kept under different forms, were processed and then analyzed by SDS-PAGE and/or 
Western blotting. 

[0043] The Applicants are the first to confirm that dassloal autoclave sterilization cycle was unable to destroy Sup35 

A) protein as It Is the case for prions. No intact protein could be recovered from Sup35p kept In BM urBa (no aggregates) 
after autoclave while filaments from the Sup35 protein In TFA ware resistant to degradation, as seen from Coomassle 
staining of tha SDS-PAGE (Fig. 4, top panel, Sup35 protein In 8M urea or In TA was processed for sterilization and then 
analyzed for integrity by SDS-PAGE. (U refers to untreated and T, to treated samples)). Sim tier results were obtained 
when the same samples were exposed to ethylene oxide (Fig. 4, bottom panel). From these results, it is conclude that 

35 autoclave and ethylene oxide treatments are unable to degrade the orderly aggregated Sup35 protein. 

[0044] On the other hand, the 8M urea and 2M urea proteins were degraded upon treatment to the Sterrad® 100 
treatment (oxidative process, combining hydrogen peroxide and gas plasma). Aggregates of the 2M urea protein could 
be destroyed by this treatment. Aggregates of theTA protein could however resist to the sterilizing process, as evaluated 
by the intact protein seen in the Coomasaie Blue stained gel (Fig. 5, top panel, 5up35 protein samples in 8M urea. 2M 

40 urea or trifiuroacatic acid/eoetonitrlle 0 .1 %/40% (TA) were processed and the remaining Intact protein was analyzed by 
SDS-PAGE revealed by Coomassle Blue staining (top panel) or Western blot analysis, with an antibody against 6XHIS 
teg (bottom panel). (U refers to untreated, T to treated samples, and * in Western blot panel to intact Sup35p). To increase 
the sensitivity of the detection technique and to ensure that this treatment could indeed degrade the filaments of tho 2M 
urea Sup35 protein, Western blot analysis was performed using an antibody detecting the 6XHIS tag present at the N- 

& terminus of the bacterialiy-exprassed protein (Fig. 5, bottom panel). The6e experiments show that the Sterrad® 100 
process can degrade the aggregates of the 2M urea kept Sup35 protein. The only resistance observed was in the 
samples of the Sup35 placed In TA. There are two possible explanations for these unexpected results. First, there could 
have been an interaction between the Trlfluoroacetic acid/acetonferlle and the hydrogen peroxide used as the sterilizing 
agent In Sterrad systsms, which could have inhibited the oxidative potential of this process. This increased resistance 

so could also have been caused by the pratonatlon of the protein by TA solution, which would render the protein less 
susceptible to oxidative effect of hydrogen peroxide, TEM analyses of samples In different solutions for sterilization 
procedures used In this study indicated deslntegrlty of Sup35 filament conformation, Thsse observations confirmed the 
results obtained by other methods, such as Coomaasie Blue and Western Blot as described here-above. 
[0045] From these results. It le expected that Other sterilization techniques which use oxidative sterilizing agents, such 
as ozone-, peracetic acid-based sterilizers, etc. would also be efficient to alter Sup35 protein. 



6 

PAGE 7114 ' RCVD AT 8/1812009 11:19:56 AM [Eastern Daylight frnie] 1 SVR:USPTO-EFXRF-6/38 * DNIS:2738300 * CSID: 8 DURATION (mm-ss):02-44 



08/18/2009 10: 14 FAX 



(21008/014 



EP 1 173 603 B1 

Claims 

1 1 A method oF evaluating the efficiency of a sterilization process, which comprises the steps of: 

* a) subjecting a sufficient amount of a least one prion protein degradation Indicator In a container Id said steri- 

lization process, wherein said Indicator is selected from the group consisting of 5UP35, URE2, HET-e protein, 
and combination thereof; and 

b) determining the level of degradation of said Indicator. 

« 2. The method according tD claim 1 . wherein step b) Is performed by determining the weight or the mass, quantifying 
radicals, colorlmetric variations, radlometry, dot blotting, radlolmmuno assay, circular dlchroiam, electron micros- 
copy, fluorescent microscopy, FTIR, Congo red binding, or proteinase digestion. 

3. The method according to claim 1 , wherein said sterilization process Is performed by eutodaving, chemical exposure, 
dry heating, low temperature plasma gas, ozone-based exposure, or sterilization techniques using alkylant and/or 
oxidizing sterilizing agents. 

4. The method according to claim 3, wherein said chemical exposure ia vapor or solution selected from the group 
consisting of detergent, ethylene oxJda, protease, sodium hydroxide, and enzyme. 

5. ThB method of claim 1 , wherein said amount of Indicator of step a) is between 0.1 ng to 100 g. 

6. The method of claim 1 , wherein said container 1$ of a material selected from the group consiating of paper, glass, 
boroaillcate, metal, polymer, alloy and composite. 

£8 - 

7. The method according to claim 5, wherein said container Is porous, permeable, or semi-permeable. 
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1 . Verfahren zum Baurtellen der Efflzlenz elnes Sterilisierungsverfahrana, welches die Schrltte umfattt des: 

a) Untarziehena einer ausrelchende Menge wenlgstens dines Indlkators fur Prlonenprotelndegradierung in 
elnem Behalterdem Sterilisierungsverfahren, wobal der Indlkator gewaTilt Istaue der Gruppe, die aus SUF35-, 

3s URE2-, HET-s-Proteln und elner Komblnatlon davon besteht, und 

b) Bestimman des Degradlerungsgradea des Indlkators. 

2. Varfahran nach Anspruch 1, wobei Schrltt b) ausgefOhrt wlrd duroh Bestimmen des Gewlchtes oder der Masse, 
Quentltlerung von Radikelsn, Farbflnderungen. Radlometrie, Dotblot, Radlolmrmintest, zlrkularen Dlchrolsmus. 
Elektronenmikroskopie, Fiuoraszenzmlkroskople, FTIR, Kongorot-Bindung oder ProtemsaBverdau. 

3. Verfahren nach Anspruch 1 , wobei das Stariliaiarverfahren ausgefOhrt wlrd durch Autoklavleren, chemlsche Elnwlr- 
kung, trockenes Erhteen, NGedertemperaturplasrnagas r ozonbaslertem Elnwlrken oder Steraiaiertechniken unter 
Verwendung von alkyllerenden und/oder oxldlerenden SteriiiaierungsrBagenzien. 

4. Verfahren nach Anspruch 3, wobei die chemiacha Einwirkung Damp! oder sine Losung 1st, gewShlt aus der Gnjppa, 
die aus Detergenz, Ethylenoxid, Protease, NatriumhydroxJd und Enzym besteht 

5. Verfahren nach Anspruch 1, wobei die Indlkatormenge von Schrltt a) 0.1 ng bis 100 g 1st. 

SO 

6. Verfahren nach Anspruch 1 , wobei der Behfllter aus einem Material 1st, daft gew&hlt 1st eus der Gruppe, die aus 
Papier, Glas, Borslifkat. Metall, Polymer, Leglerung und Verbundmaterlal besteht. 

7. Verfahren nach Anspruch 5, wobal dar Be halter poros, permaabel oder semipermesbel ist. 

56 
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R •vindications 

1. Methode pour revaluation do I'efflcaclte d'un procedS de sterilisation, qui comprend les dtapea da ; 

5 a) sou mission d'une quanttte siifflsante d'au molns un indicate ur de degradation de la protein e prion dans un 
recipient audit precede da sterilisation, dans taquel ledlt IndicatBur sst choisi parml le groupe constitu6 par Is 
proline SUP35, la proline URE2, la proline HET-s ou une comb In also n de celles-ci ; et 

b) determination du degre da degradation dudlt Indleateur, 

io 2. Methods salon ta revendlcation 1 . dans laquelle I'etape b) est realises en determinant le pokds ou la masse, las 
radlcaux qufintificateura, las variations colorlmefrlques, la tadlometrie, la trans fert par point, le test redlcHmmuno- 
loglque, le dlchrateme clrculalre, la microscopic electronique, la mlerosccple fluoreacente, FTIR, la liaison rouge 
Congo oli la digestion par la proteinase, 

is 3. Methode selon ia revendipatjon 1 , dans laquelle le proc6d6 de sterilisation est realise par autociavage, exposition 
chlmique, chauftage a sec, exposition au gaz plasma a basse temperature, exposition a I'ozone ou dee techniques 
de sterilisation utilisant des agents starMaants, aleallnlaante aVou oxydants. 

4. Methode selon ia revindication 3, dans laquelle ladite exposition chlmique est une exposition a la vapeur ou a une 
20 solution choi&ie parml las detergents, I'oxyde d'ethyiene, la protease, I'hydroxyde de sodium et una enzyme. 

5, Methode selon la revindication 1 dans laquelle le quantited'indieateur de I'etepe a) estcomprisB entre 0,1 ng Bt 100g. 

6. Mithode selon la revendlcation 1, dans laquslls le recipient est en materlau chotsl parml le papier, le verre, le 

6 berosHlcate, les metaux, lee polymeree, les aliiages et composites. 

7, Methode selon la revendlcation 5, dane laquelle le recipient est poreux. permeable, ou semipermeable. 

30 
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Coomassie blue staining a-6XHIS 

T^=f-.1A + 7fi 
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